










カルニチン1,500 mg/ 日の経口投与を行い，QOL について prospective に評価を行った．抗癌剤
治療前，治療３カ月，レボカルニチン経口投与１カ月，３カ月の４ポイントで血清遊離カルニチン


































































































































日本語版 Brief Fatigue Inventory（簡易劵怠感
尺度）を用い，劵怠感について，BFIを用い






























































いた global fatigue score（GFS）の評価
　劵怠感について，BFIを用いた global fatigue 
score（GFS）で評価した．カルニチン低値群，
カルニチン非低値群の GFSの推移を Fig. 4に示
す．抗癌剤治療３カ月で，両群間とも一様に







患者（人） 17 9 8
性別
　男性（人） 12 6 6
　女性（人） 5 3 2
年齢（中央値） 69（52-87） 67（52-82） 71（63-81）
血清遊離カルニチン 36.0±10.3 30.0±4.0† 47.2±6.9‡
（μmol/L ）
疾患（人）
　尿路上皮癌 10 6 4
　前立腺癌 5 3 2
　腎癌 2 0 2
化学療法（人）
　Gemcitabine/cisplatin 10 6 4
　Docetaxel 3 2 1
　Cabazitaxel 1 0 1
　Etoposide/cisplatine 1 1 0
　Sunitinib 1 0 1
　Pazopanib 1 0 1
治療効果判定
　CR 2 1 1
　PR 10 6 4
　SD 0 0 0
　PD 5 2 3



























































































1 66 M UC リンパ節 GC 31.6↓ 100.0 5.8 7.0 3.0 3.0 PD 
2 59 M UC 骨 GC 28.9↓ 66.4 6.1 5.0 1.6 1.1 PR
3 80 F UC リンパ節 GC 22.9↓ 63.7 1.7 6.0 2.7 2.0 PD
4 75 M PC なし DOC 30.8↓ 68.0 4.7 7.0 5.3 3.0 PR
UC; urothelial carcinoma, PC; prostate cancer, GC; gemcitabine, cisplatin, DOC; docetaxel
Table 3. シスプラチン使用の有無による血清遊離カルニチン値の推移
抗癌剤治療前 治療３カ月 p値
Cisplatin 使用群（n=11） 52.9±13.6 33.9±9.3 0.016
Cisplatin 非使用群（n=6） 45.7±7.5 39.5±10.9 ns


























































































































































１）Lai JS, Haertling T, Weinstein J, Rademaker AW, 
Goldman S: A cross-sectional study of carnitine 
deficiency and fatigue in pediatric cancer patients. 
Childs Nerv Syst 32: 475-483, 2016
２）Kou L, Sun R, Ganapathy V, Yao Q, Chen R: Recent 
advances in drug delivery via the organic cation/carnitine 
transporter 2 (OCTN2/SLC22A5). Expert Opin Ther 
Targets 22: 715-726, 2018
３）Longo N, Amat di San Filippo C, Pasquali M: Disorders 
of carnitine transport and the carnitine cycle. Am J Med 
Genet C Semin Med Genet 142C: 77-85, 2006
４）Magoulas PL, El-Hattab AW: Systemic primary carnitine 
deficiency: an overview of clinical manifestations, 

















９） Okuyama T, Wang XS, Akechi T, Mendoza TR, Hosaka 
T, Cleeland CS, Uchitomi Y: Validation study of the 
Japanese version of the brief fatigue inventory. J Pain 
Symptom Manage 25: 106-117, 2003
10）Mendoza TR, Wang XS, Cleeland CS, Morrissey M, 
Johnson BA, Wendt JK, Huber SL: The rapid assessment 
of fatigue severity in cancer patients: use of the Brief 
Fatigue Inventory. Cancer 85: 1186-1196, 1999
11）Rebouche CJ, Seim H: Carnitine metabolism and its 
regulation in microorganisms and mammals. Annu Rev 
Nutr 18: 39-61, 1998
12）Steiber A, Kerner J, Hoppel CL: Carnitine: a nutritional, 
biosynthetic, and functional perspective. Mol Aspects 
Med 25: 455-473, 2004
13）Stanley CA: Carnitine deficiency disorders in children. 
Ann N Y Acad Sci 1033: 42-51, 2004
14）Bremer J: Carnitine--metabolism and functions. Physiol 
Rev 63: 1420-1480, 1983
15）Angelini C, Vergani L, Martinuzzi A: Clinical and 
biochemical aspects of carnitine deficiency and 
insufficiency: transport defects and inborn errors of beta-
oxidation. Crit Rev Clin Lab Sci 29: 217-242, 1992
16）Tein I: Role of carnitine and fatty acid oxidation and its 
defects in infantile epilepsy. J Child Neurol 17: 3S57-
3S82; discussion 3S82-3S83, 2002
17）Ramsay RR, Zammit VA: Carnitine acyltransferases and 
their influence on CoA pools in health and disease. Mol 
Aspects Med 25: 475-493, 2004
18）Hoppel C: The role of carnitine in normal and altered 
fatty acid metabolism. Am J Kidney Dis 41: S4-S12, 
2003
19）Zammit VA, Ramsay RR, Bonomini M, Arduini A: 
Carnitine, mitochondrial function and therapy. Adv Drug 
Deliv Rev 61: 1353-1362, 2009
20）Bonomini M, Zammit V, Pusey CD, De Vecchi A, 
Arduini A: Pharmacological use of L-carnitine in uremic 
anemia: has its full potential been exploited? Pharmacol 
Res 63: 157-164, 2011
21）Malaguarnera M, Risino C, Gargante MP, Oreste G, 
Barone G, Tomasello AV, Costanzo M, Cannizzaro 
MA: Decrease of serum carnitine levels in patients with 
or without gastrointestinal cancer cachexia. World J 
Gastroenterol 12: 4541-4545, 2006
22）Ryan JL, Carroll JK, Ryan EP, Mustian KM, Fiscella 
K, Morrow GR: Mechanisms of cancer-related fatigue. 
Oncologist 12: 22-34, 2007
23）Vinci E, Rampello E, Zanoli L, Oreste G, Pistone G, 
Malaguarnera M: Serum carnitine levels in patients with 
tumoral cachexia. Eur J Intern Med 16: 419-423, 2005
24）Hu C, Lancaster CS, Zuo Z, Hu S, Chen Z, Rubnitz 
JE, Baker SD, Sparreboom A: Inhibition of OCTN2-
mediated transport of carnitine by etoposide. Mol Cancer 
Ther 11: 921-929, 2012
25）Endo K, Ueno T, Ishikawa K, Nakanishi Y, Kondo 
S, Wakisaka N, Yoshizaki T: Effects of l-carnitine 
administration on health-related quality of life during 
cisplatin-based chemoradiotherapy in patients with head 
and neck squamous cell carcinoma. Auris Nasus Larynx 
46: 431-436, 2019
26）Ikezaki T, Suzuki K, Kambara K, Inomata M, 
Okazawa S, Kajiura S, Miwa T, Tanabe K, Kashii T: 
Relationship between Carnitine Pharmacokinetics and 
Fatigue in Patients Treated with Cisplatin-Containing 
Chemotherapy. Oncol Res Treat 40: 42-45, 2017
27）Shindo T, Kobayashi K, Tanaka T, Masumori N: Can 
levocarnitine supplementation improve fatigue caused 
by sunitinib as a treatment for renal cell carcinoma? 
A single-center prospective pilot study. Support Care 




学会雑誌 44: 1-5, 2017
29）Kawai A, Matsumoto H, Endou Y, Honda Y, Kubota 
H, Higashida M, Hirai  T:  Repeated Combined 
Chemotherapy with Cisplatin Lowers Carnitine Levels 
in Gastric Cancer Patients. Ann Nutr Metab 71: 261-265, 
119月森，他：泌尿器科癌患者に対するレボカルニチン投与の初期経験
2017
30）Endo K, Tsuji A, Kondo S, Wakisaka N, Murono 
S, Yoshizaki T: Carnitine is associated with fatigue 
following chemoradiotherapy for head and neck cancer. 
Acta Otolaryngol 135: 846-852, 2015
31）Gomi D, Tanaka A, Fukushima T, Kobayashi T, 
Matsushita H, Sekiguchi N, Sakamoto A, Sasaki S, 
Mamiya K, Koizumi T: Dynamics of L-Carnitine in 
Plasma and Urine in Patients Undergoing Cisplatin 
Chemotherapy. Chemotherapy 62: 225-230, 2017
32）Wanner C, Förstner-Wanner S, Rössle C, Fürst P, 
Schollmeyer P, Hörl WH: Carnitine metabolism in 
patients with chronic renal failure: effect of L-carnitine 
supplementation. Kidney Int Suppl 22: S132-S135, 1987
33）Mir S, Kantar M, Yalaz M, Keskinoglu A, Coker I, 
Huseyinov A: Effect of hemodialysis on carnitine levels 
in children with chronic renal failure. Pediatr Int 44: 70-
73, 2002
120 川　崎　医　学　会　誌
A preliminary study of QOL of levocarnitine administration 
 for patients with urologic cancer
Shohei TSUKIMORI,  Ryoei HARA,  Tomohiro FUJII,   
Yoshiyuki MIYAJI,  Atsushi NAGAI
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ABSTRACT   In this study, the serum carnitine level was measured before and after 
chemotherapy for urologic cancer, and its correlation with QOL was examined. The effect of 
levocarnitine on chemotherapy-induced QOL reduction was also investigated. 
   The subjects were 17 patients with urologic cancer who received chemotherapy or molecular 
targeted drug therapy at our department between June 1, 2016 and September 30, 2018. The 
serum carnitine level was measured before and after therapy. Levocarnitine hydrochloride 1,500 
mg/day was then administered orally, and QOL was prospectively evaluated. The serum free 
carnitine level was measured at 4 time-points: before therapy, after 3 months of therapy, and 1 
and 3 months after initiation of levocarnitine hydrochloride. QOL was evaluated based on the 
global fatigue score (GFS) using the Brief Fatigue Inventory (BFI). 
   The subjects had a median age of 69 years old (52-82 years old) and the male:female ratio 
was 12:5. The disease was urothelial carcinoma in 10 patients, prostate cancer in 5, and renal 
cancer in 2. Chemotherapy of gemcitabine/cisplatin for urothelial carcinoma was administered 
in 10 patients, docetaxel for prostate cancer in 3, cabazitaxel in one, and etoposide/cisplatin 
in one; and a molecular targeted drug (sunitinib, pazopanib) for renal cancer was used in 2 
patients. The free carnitine levels before and after chemotherapy were 49.0±12.1μmol/L and 
36.0±10.3μmol/L respectively. After 3 months of chemotherapy, the free carnitine level was 
significantly decreased. The free carnitine level after 3 months of chemotherapy was lower than 
that before therapy in 13 patients (76.5%). The groups of patients with serum free carnitine 
lower than (n=9) and above (n=8) the standard level were compared. GFS showed significant 
improvement at 3 months of levocarnitine treatment in the low carnitine group. However, 
significant improvement at 3 months of levocarnitine treatment in the standard carnitine group 
was not observed. Levocarnitine was effective for 88.9% (8/9) and 50.0% (4/8) of patients in 
the respective groups. 
   Levocarnitine supplementation may have a role as adjuvant therapy that improves QOL 
of patients with carnitine deficiency during chemotherapy. Our results show that serum free 
carnitine is reduced by chemotherapy in patients with urological cancer.
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